Evaluation by a paediatric neurologist at the age of 11 years showed a mild left hemiparesis, and a left extensor plantar response without prominent coordination abnormalities. At 28 he had insidious onset of gait difficulty, stiffness of his muscles, tinnitus, and dysarthria. These problems progressed slowly over the next two years, and he lost the ability to ride a bicycle and to drive. At the age of 31 he was evaluated at our hospital. His general examination was remarkable for deep set eyes, a prominent nasal root with a bulbous, bifid tip, and small but prominent ears with thick, overfolded helices (fig 1) . Dermatoglyphics were not discernible. His neurological examination showed a normal mental status with a paucity of facial expression. His speech was mildly dysarthric and hypophonic. Cranial nerves were normal. Muscle tone was increased symmetrically in both the arms and legs. His reflexes were symmetrically increased with pathological spread of the adductor and knee jerks. His left plantar response was extensor and his right plantar response was flexor. Finger to nose testing showed bilateral dysmetria which was worse on the left; rapid alternating movements were poorly performed bilaterally. Bradykinesia was noted in the initiation of finger tapping movements. His sensory examination was normal. His gait was wide based, and the legs were stiff.
Abstract
Velocardiofacial syndrome and DiGeorge syndrome have not previously been associated with central nervous system degeneration. We report a 34 year old man who presented for neurological evaluation with cerebellar atrophy of unknown aetiology. On historical review, he had neonatal hypocalcaemia, an atrial septal defect, and a corrected cleft palate. His physical examination showed the characteristic facies ofvelocardiofacial syndrome as weli as dysmetria and dysdiadochokinesia consistent with cerebelilar degeneration. Molecular showed vermian and hemispheric cerebellar atrophy, calcification of the basal ganglia, a small brainstem without focal loss of volume, and multiple white matter lucencies on T2 weighted images (fig 2) . The white matter lesions were suggestive of axonal loss, ischaemia, or demyelination. A serological test for syphilis was negative. Serum levels of B12, folate, calcium, heavy metals, ceruloplasmin, and thyroid function tests were normal.
The findings of cleft palate, developmental delay, atrial septal defect, neonatal hypocalcaemia, and dysmorphic facies suggested the diagnosis of VCFS. Cytogenetic analysis using high resolution banding techniques showed an interstitial deletion of chromosome 22ql 1.2 (del(22) (ql 1.2 1-ql 1.23)). FISH ofmetaphase chromosomes with cosmid probes specific to locus D22S75 (N25) within the DGS commonly deleted region in 22ql 1.2 and a control probe (cos 82), which maps to the distal long arm ofchromosome 22, confirmed the presence of a deletion in the proband.
Discussion
Our patient presented with a progressive neurodegenerative disorder and the characteristic clinical manifestations of VCFS. The progressive nature of his difficulties was shown by the loss of specific motor and speech abilities. These were superimposed on a pattern of mild developmental delay seen commonly in VCFS. His neurological dysfunction most prominently involved the cerebellum with less involvement ofthe basal ganglia and pyramidal tracts. These findings agreed with his brain MRI scan, which indicated profound cerebellar change and lesser abnormalities in the remainder of his brain.
The combination of radiological abnormalities, his progressive course, and the absence of toxic exposures confirms the diagnosis of an idiopathic cerebellar and multisystem (pyramidal, basal ganglia) degeneration.
That the VCFS and cerebellar atrophy are related in this patient is suggested by several factors. Both entities are rare disorders. The incidence of VCFS has been estimated at 1 per 10000 live births.`3 Cerebellar atrophies probably represent many distinct disorders but the most common of these, Friedreich's ataxia, has an incidence of approximately 1 in 50 000
people." Other structural abnormalities of the central nervous system, including three patients with holoprosencephaly, have been described in VCFS.'2 Recently, brain MRI scans in a series of patients with VCFS showed structural brain anomalies in several patients including decreased size of the cerebellar vermis.10 High signal abnormalities in the white matter on T2 weighted imaging (as seen in our patient) were also observed. Although no neurological correlations were reported in these subjects, these abnormalities may become more clinically apparent as the population of patients with VCFS ages, as has been observed for the psychiatric manifestations of this disorder.8 These reports suggest that the cerebellar atrophy present in our patient by clinical and radiographic criteria is a manifestation of the underlying deletion syndrome.
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